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(54) SURFACE-COATED CEMENTED CARBIDE CUTTING TOOL EXCELLENT IN CHIPPING RESISTANCE 
AND MANUFACTURE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence of chipping in a cutting edge even if intermittent cutting is performed 
by double cutting by similarly forming a hard coated layer in a specific average layer thickness by a chemical vapor deposition 
method and/or a physical vapor deposition method. 

SOLUTION: In a vacuum, heat treatment of heating is performed on a base body on which at least a part in the thickness 
direction of a growth suppressing hard layer and a de-β phase zone of a cutting edge ridgeline part is removed by honing 
work, and a de-β phase zone having an average layer thickness of 5 to 30μm is formed in the substantially same 
thickness over a cutting face, the cutting edge ridgeline part and a flank relief in a base body surface part. Next, a hard coated 
layer composed of one kind of single layer or two or more kinds of plural layers among TiC, TiN, TiCN, TiCO and TiCNO and 
also A1203, is formed in an average layer thickness of 5 to 20μm over the whole surface of the base body by a chemical 
vapor deposition method and/or a physical vapor deposition method. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It especially has the outstanding deficit-proof nature, therefore deficit-proof 
nature is required, for example, there is no generating of a deficit in a cutting edge, and this invention relates to the cutting tool 
made from surface coating cemented carbide (henceforth a coated carbide tool) which continues and demonstrates the outstanding 
cutting-ability ability at a long period of time, and its manufacturing method, when it uses for intermittence deep cuts of steel etc 
[0002] 

[Description of the Prior Art] As generally a coated carbide tool being conventionally shown by outline process drawing by the 
organization which observed the cutting-edge longitudinal section of drawing 2 with the optical microscope, (a) The binder-phase 
formation component which makes Co and/or nickel a principal component :[ 5 - 15 % of the weight, ] The nitride and charcoal 
nitride of Ti, Ta, Nb, Zr, and Hf (Hereafter, TiN, TaN, NbN, ZrN and reach, respectively and it HfN(s).) Furthermore TiCN, 
TaCN, NbCN, ZrCN, and HfCN show. And beta phase formation component whiich consists of 1 of two or more sorts of these 
solid solutions, or two sorts or more : The tungsten-carbide machine cemented carbide containing 1 - 10 % of the weight It 
consists of (it is only hereafter called cemented carbide), in the surface section A rake face, the cutting edge which a rake face and 
a flank cross ~ it applies to the ridgeline section and a flank, and beta phase whose thickness is 5-30 micrometers does not exist ~ 
Namely, the base in which the ** beta phase belt region where hardness is low exists as compared with the interior of a base is 
prepaied. (b) Perform 0.03-0.3mm honing to the ridgeline section by the width of face seen from the rake face side, and it 
considers as a predetermined size, the cutting edge of flie above-mentioned base - (c) It continues all over the base after the 
above-mentioned honing. Carbide of Ti, To a nitride, a charcoal nitride, a carbonation object and a charcoal nitric oxide, and a 
pan, an aluminum oxide (Hereafter, TiC, TiN, TiCN, TiCO and reach, respectively and it TiCNO(s).) Furthermore, it is' 
aluminum 203. The hard enveloping layer which consists of one sort of monolayers of inside [ being shown ], or two or more 
sorts of double layers It is also known that will be manufactured according to the basic process of (a) - (c) if it similarly forms at 
all by 5-20-micrometer average thickness in a chemical vapor deposition and/or a physical vapor deposition, and this coated 
carbide tool will be used for continuation cutting and intermittent cutting, such as steel and cast iron 
[0003] 

[Problem(s) to be Solved by the hivention] On the other hand, FA-izing and highly-efticient-izing of cutting equipment in recent 
years are remarkable, and its demand to laborsaving and energy saving of cutting is also strong, and they are followed on this, 
cutting not to mention continuation cutting Although it is in the inclination intermittent cutting to be not only also possible, but for 
a cutting tool applicable also to deep cuts of high delivery, high slitting, etc. to be called for the above-mentioned conventional 
coated carbide tool ~ setting - the above-mentioned honing - a cutting edge, since some or all of a ** beta phase belt region of 
the thickness direction is removed [ of the ridgeline section ] a cutting edge - the thickness of the ** beta phase beU region of the 
ridgeline section, since this becomes that there is nothing thinly relatively as compared with the thickness of the ** beta phase belt 
region in a rake face and a flank for example, the case where this is used for intermittence deep cuts of steel ~ especially - a 
cutting edge - the present condition is being easy to generate a chip in the ridgeline section, and being unable to present practical 
use 
[0004] 

[Means for Solving the Problem] Then, it faces that this invention person etc. manufactures a coated carbide tool as a resuU of 
inquiring from the above viewpoints paying attention to the above-mentioned conventional coated carbide tool to measure the 
deficit-proof disposition top of this. As being shown by outline process drawing by the organization which observed the 
cutting-edge longittidinal section of drawing 1 with the optical microscope. The binder-phase formation component which makes 
Co and/or nickel a principal component : 5 - 1 5 % of the weight. To TiN, TaN, NbN, ZrN and Hflsf, and a pan, TiCN, beta phase 
formation component which consists of 1 of TaCN, NbCN, ZrCN, HfCN(s), and two or more sorts of these solid solutions, or two 
sorts or more : It consists of cemented carbide containing 1 - 10 % of the weight. In and the organization (it is the same hereafter) 
which observed the cutting-edge longitudinal section with the optical microscope in the surface section a rake face and a cutting 
edge - it applies to the ridgeline section and a flank, and beta phase whose thickness is 5-30 micrometers does not exist - On the 
front face of a base on which the ** beta phase belt region where hardness is low exists as compared with the interior of a base, 
beforehand Ti, The carbide and the charcoal nitride (it TiC(s) hereafter, respectively) of Zr and Hf The hard layer which consists 
of ZrC and HfC, one sort of monolayers of inside [ that TiCN, ZrCN, and HfCN show further ], or two or more sorts of double 
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layers in the state where it formed by 1-5 -micrometer average thickness by the chemical vapor deposition and/or the physical 
vapor deposition the width of face seen from the rake face side — 0.03-0. 3mm honing - giving — this honing — a cutting edge ~ 
the above-mentioned hard layer of the ridgeline section — and - the same - a cutting edge, since some or all of a ** beta phase 
belt region of the thickness direction is removed [ of the ridgeline section ] a cutting edge, although the thickness of the ** beta 
phase belt region of the ridgeline section becomes that there is this [ no ] thinly relatively as compared with the thickness of the ** 
beta phase belt region in a rake face and a flank beta phase in the base surface section of the ridgeline section decomposes, if this 
is heated in temperature of 1 3 50- 1 500 degrees C among vacuum atmosphere a cutting edge - Formation of the thickness 
direction of the ** beta phase belt region in the base surface section of tiie ridgeline section advances, the nitrogen (N) component 
which is a constituent of this emits to vacuum atmosphere - having - this - a cutting edge - On the other hand, formation 
(thick-izing) of the further thickness direction of the ** beta phase belt region in the surface section of a rake face and a flank To 
the well from which discharge in the vacuum atmosphere of N component is prevented by the above-mentioned hard layer which 
remained without being removed by the above-mentioned honing, a line crack since there is nothing, by carrying out 
predetermined-time maintenance to the aforementioned heating temperature It applies to the ridgeline section and a flank, and the 
** beta phase belt region of the same thickness comes to be formed substantially, the base surface section - a rake face and a 
cutting edge ~ in this state If the above-mentioned hard enveloping layer is similarly formed by 5-20-micrometer average 
thickness in a chemical vapor deposition and/or a physical vapor deposition, the manufactured coated carbide tool The research 
result that the deficit-proof nature which was excellent with the ** beta phase belt region which exists in the base surface section 
by the same thickness substantially comes to be shown was obtained. 

[0005] This invention is made based on the above-mentioned research result (a). The binder-phase formation component which 
makes Co and/or nickel a principal component :[ 5 - 1 5 % of the weight, ] To TiN, TaN, NbN, ZrN and HfN, and a pan, TiCN, 
beta phase formation component which consists of 1 of TaCN, NbCN, ZrCN, HfCN(s), and two or more sorts of these solid 
solutions, or two sorts or more ; The cemented carbide containing 1 - 10 % of the weight. The binder-phase formation component 
which makes Co and/or nickel a principal component desirably : 5 - 1 5 % of the weight. To TiN, TaN, NbN, ZrN and HfN, and a 
pan, TiCN, beta phase formation component which consists of 1 of TaCN, NbCN, ZrCN, HfCN(s), and two or more sorts of 
these solid solutions, or two sorts or more : 1 - 10 % of the weight is contained. It consists of cemented carbide which has the 
composition which the remainder becomes from a tungsten carbide (WC shows hereafter) and an unescapable impurity, and the 
cutting edge at which a rake face, a rake face, and a flank cross the surface section - it applies to the ridgeline section and a flank, 
and beta phase whose thickness is 5-30 micrometers does not exist - The base in which the ** beta phase belt region where 
hardness is low exists as compared with the interior of a base is prepared (b). On the front face of the above-mentioned base TiC, 
ZrC and HfC, and the growth suppression hard layer of a ** beta phase belt region that consists of one sort of monolayers of 
TiCN, ZrCN, and the HfCN(s) or two or more sorts of double layers further are formed by 1 -5-micrometer average thickness in a 
chemical vapor deposition and/or a physical vapor deposition, (c) - the cutting edge of the base of the above-mentioned growth 
suppression hard stratification -- the ridgeline section ~ honing (usually) Give 0.03-0.3mm by the width of face seen from the 
rake face side, and it considers as a predetermined size, (d) To the base from which a part of thickness direction [ at least ] of the 
growth suppression hard layer of the ridgeline section and a ** beta phase belt region was removed, heating in temperature of 
1 350-1 500 degrees C is heat-treated among a vacuum, the above-mentioned honing - a cutting edge - the cutting edge dfrect 
made into vacuum atmosphere -- denitrification from the base in the ridgeline section to vacuum atmosphere - carrying out - a 
cutting edge - by aiming at formation of the thickness direction of the ** beta phase belt region of only the ridgeline section 
Apply to the ridgeline section and a flank and it is substanfially made the same thickness, the base surface section - a rake face 
and a cutting edge - Average thickness forms the ** beta phase belt region which is 5-30 micrometers (e). It continues all over 
the base after the above-mentioned heat treatment. It is aluminum 203 to TiC, TiN, TiCN, TiCO and TiCNO, and a pan. The 
hard enveloping layer which consists of one sort of inner monolayers, or two or more sorts of double layers Similarly form by 
5-20-micrometer average thickness in a chemical vapor deposition and/or a physical vapor deposition. How to manufacture a 
coated carbide tool according to the basic process of (a) - (e) above. And it was manufactured by the above-mentioned method 
(a). The binder-phase formation component which makes Co and/or nickel a principal component : [ 5 - 15 % of the weight, ] To 
TiN, TaN, NbN, ZrN and HfN, and a pan, TiCN, beta phase formation component which consists of 1 of TaCN, NbCN, ZrCN, 
HfCN(s), and two or more sorts of these solid solutions, or two sorts or more : The cemented carbide containing 1 - 10 % of the 
weight. The binder-phase formation component which makes Co and/or nickel a principal component desirably : 5 - 15 % of the 
weight. To TiN, TaN, NbN, ZrN and HfN, and a pan, TiCN, beta phase formation component which consists of 1 of TaCN, 
NbCN, ZrCN, HfCN(s), and two or more sorts of these solid solutions, or two sorts or more : 1 - 10 % of the weight is contained. 
Apply to the ridgeline section and a flank and it is substantially made the same thickness, the surface section of the base which 
consisted of cemented carbide which has the composition which the remainder becomes from WC and an unescapable impurity - 
a rake face and a cutting edge ~ the interior of the base in which beta phase whose average thickness is 5-30 micrometers does 
not exist - comparing - the ** beta phase belt region where hardness is low - existing ~ (b) again - the cutting edge on a base 
front face -- to the rake face and flank except the ridgeline section Were formed by 1 -5-micrometer average thickness in the 
chemical vapor deposition and/or the physical vapor deposition. TiC, ZrC and HfC, and the growth suppression hard layer of a ** 
beta phase belt region that consists of one sort of monolayers of TiCN, ZrCN, and the HfCN(s) or two or more sorts of double 
layers further exist, (c) It continues all over the ridgeline section, fiarther - a growth suppression hard layer and a base - a cutting 
edge - TiC similarly formed in the chemical vapor deposition and/or the physical vapor deposition. It is aluminum 203 to TiN, 
TiCN, TiCO and TiCNO, and a pan. The hard enveloping layer which consists of one sort of inner monolayers or two or more 
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sorts of double layers has the feature in a coated carbide tool with the cross-section structure which exists by the average 
thickness which is 5-20 micrometers. 

[0006] Below, in the coated carbide tool of this invention, and its manufacturing method, the average thickness of the growth 
suppression hard layer of composition of a base, a ** beta phase belt region, and a ** beta phase belt region and a hard 
enveloping layer and the reason for having carried out numerical limitation of the heat treatment temperature further as 
above-mentioned are explained. 

[0007] (1) although the content binder-phase formation component of the binder-phase formation component of a base had the 
operation which it promotes and has [ operation ] a degree of sintering and raises the intensity of a base, when the effect of a 
request [ at less than 5 % of the weight ] of the content to the aforementioned operation was not acquired but the content, on the 
other hand, exceeded 1 5 % of the weight, since abrasion resistance came to have fallen rapidly, the content was determined as 5 - 
15% of the weight 

[0008] (2) although the content beta phase formation component of beta phase formation component of a base had the operation 
which raises the hardness of a base and raises abrasion resistance, when tiie effect of a request [ at less than 1 % of the weight ] of 
the content to the aforementioned operation was not acquired but the content, on the other hand, exceeded 10 % of the weight, 
since deficit-proof nature came to have fallen, the content was determined as 1 - 10 % of the weight 

[0009] (3) Although there is an operation which the average thickness above of the ** beta phase belt region of the base surface 
section passes, and beta phase does not exist [ operation ] in a ** beta phase belt region substantially, but it comes to have 
operation ] low hardness relatively as compared with the interior of a base by this, and raises deficit-proof nature Since it became 
easy to generate plastic deformation in a base, a cutting edge carried out partial wear as a result and it came to have resulted in the 
use life for a short time when the average thickness could not secure desired deficit-proof nature in less than 5 micrometers but 
the average thickness exceeded 30 micrometers on the other hand, the average thickness was determined as 5-30 micrometers. 
[0010] (4) average **** of a growth suppression hard layer - in less than 1 micrometer, a desired effect was not acquired by 
growth suppression of a ** beta phase belt region [ in / the rake face and flank of the base surface section / in the average 
thickness ], but on the other hand, since the average thickness to 5 micrometers was enough as the growth suppression effect of 
the aforementioned ** beta phase belt region, it determined the average thickness as 1-5 micrometers 

[001 1] (5) average **** of a hard enveloping layer - when the average thickness could not secure the abrasion resistance which 
excelled [ micrometers / less than 5 ] in the request but the average thickness exceeded 20 micrometers on the other hand, 
deficit-proof nature fell and the average thickness was determined as 5-20 micrometers from the bird clapper that it is easy to 
generate a deficit, a chipping (minute chip), etc. in a cutting edge 

[0012] (6) the degree of ******** - the temperature - less than 1350 degrees C - a cutting edge - when formation of the ** 
beta phase belt region in the ridgeline section was slow, it was not practical and the temperature exceeded 1 500 degrees C on the 
other hand, the base softened and the temperature was determined as 1 3 50- 1 500 degrees C from the bird clapper that it is easy to 
cause the deformation leading to short-lived-izing 
[0013] 

[Embodiments of the Invention] Below, an example explains this invention concretely. The TiC powder which all has a mean 
particle diameter within the limits of 1 -3 micrometers as raw material powder, TaC powder, ZrC powder, HfC powder, TiN 
powder, ZrN powder, TiCN powder, C (Ti, W) (by the weight ratio) the following - the same - TiC/WC=30/70 powder and C 
(Ta, Nb) (TaC/NbC=90/10) powder - CN (TiC/TiNAVC=24/20/56) powder, (Ti, W) Co powder, nickel powder, VC powder, 
and Cr 3C2 Powder is prepared. Blend these raw material powder with the combination composition shown in Table 1, and wet 
blending is carried out with a ball mill for 72 hours. After drying, press forming is carried out to the green compact of a 
predetermined configuration, this green compact The inside of the vacuum of 0.05torr(s), Cemented carbide base A-F with the 
throwaway tip configuration of ISO specification 120408 was manufactured, respectively by carrying out vacuum sintering to the 
predetermined temperature within the hmits of 1380-1450 degrees C on condition that maintenance for 1 hour. When the average 
thickness of the ** beta phase belt region of the base surface section was measured based on the optical microscope photograph 
of the cutting-edge longitudinal section of the above-mentioned base A-F (it is below the same), the result shown in Table 1 was 
shown. 

[0014] Next, a chemical vapor deposition is used for the front face of the above-mentioned base A-F. on condition that usual 
After forming the growth suppression hard layer of the ** beta phase belt region of the composition shown in Table 2, 
respectively, and average thickness. Honing of the amount of processings similarly shown in Table 2 is performed, and the resuft 
shown in Table 2 when the average thickness of the ** beta phase belt region of the base surface section is measured at this time 
is shown, subsequently It heat-treats on condition that time maintenance of predetermined of 0.5 - 2 hours within the limits to the 
predetermined temperature in the vacuum of the predetermined pressure of 0.0 1 - 0. Itorr within the limits, and within the limits 
of 1 370- 1 470 degrees C. When the average thickness of the ** beta phase belt region of the base surface section is similarly 
measured at this time, the result shown in Table 3 is shown, and a chemical vapor deposition is used still the more nearly same, 
on condition that usual this invention methods 1-12 which consist of forming the hard enveloping layer of the composition shown 
in Table 3, respectively and average thickness were enforced, and this invention coated carbide tools 1-12 were manufactured, 
respectively. Moreover, for the comparative purpose, except not performing heat treatment for formation of the growth 
suppression hard layer of a * * beta phase belt region, and * * beta phase beft region formation, conventional methods 1-12 were 
performed on the same conditions, and coated carbide tools 1-12 were conventionally manufactured, respectively as shown in 
Tables 5 and 6. 
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[0015] various kinds of coated carbide tools obtained as a result ~ the square bar of **-ed material :SCN43 9 (hardness : Hb230), 
and cutting^speed:100 m/min - sending - : -- 0.375 mm/rev, it cut deeply, the dry type quantity delivery iritennittent-cutting 
examination of steel was performed on condition that :3mm and cutting-time: 10-minute **, and the width of flank wear land of a 
cutting edge was measured This measurement result was shown in Table 6. 

0016] 
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[Effect of the Invention] this invention coated carbide tools 1-12 manufactured by this invention methods 1 - 1 2 as shown in Tables 
2-6 As opposed to the abrasion resistance which it applied to the ridgeline section and the flank, and the ** beta phase belt region 



6 of 7 



11/10/03 11:37 AM 



http://www4.ipdl.jpo.goJp/cgi-bin/tran_web_cgi_ejje 



of the same thickness existed substantially, and the high delivery intermittent cutting of steel does not have generating of a deficit 
in a cutting edge, either, and excelled [ cutting edge ] in it by this being shown any ~ the base surface section - a rake face and a 
cutting edge -- conventional coated-carbide-tool 1-12 manufactured by conventional methods 1-12 - setting - especially ~ the 
cutting edge of the base surface section - it is clear for a ** beta phase belt region not to exist in the ridgeline section, and for 
generating of a deficit not to be avoided by the cutting edge by cutting on the above-mentioned severe conditions owing to this, 
but to result in a use life comparatively for a short time As mentioned above, even if the coated carbide tool which is in the state 
which held the outstanding abrasion resistance according to the method of this invention, and could manufacture the coated 
carbide tool which was excellent in deficit-proof nature, therefore was obtained as a result performs intermittent cutting used as 
cutting on severer conditions with deep cuts, there is no generating of a deficit in a cutting edge, and it continues and demonstrates 
the outstanding cutting- ability ability at a long period of time not to mention continuation cutting and the intermittent cutting in the 
usual conditions. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief D escription of the Drawings] 

Prawing 1] It is outline process drawing showing this invention method. 
[Drawing 2] It is outline process drawing showing the conventional method. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The binder-phase formation component which makes Co and/or nickel a principal component : 5 - 15 % of the weight, 
beta phase formation component which consists of 1 of the nitride of Ti, Ta, Nb, Zr, and Hf, charcoal nitrides, and two or more 
sorts of these solid solutions, or two sorts or more : in the surface section of the base which consisted of tungsten-carbide machine 
cemented carbide containing 1 - 10 % of the weight Apply to the ridgeline section and a flank and it is substantially made the 
same thickness, the cutting edge which a rake face, a rake face, and a flank cross at the organization which observed the 
cutting-edge longitudinal section with the optical microscope - the ** beta phase belt region where beta phase whose average 
thickness is 5-30 micrometers does not exist — existing — moreover, the cutting edge on a base front face ~ to the rake face and 
flank except the ridgeline section Were formed by 1-5 -micrometer average thickness in the chemical vapor deposition and/or the 
physical vapor deposition. The growth suppression hard layer of the ** beta phase belt region which consists of one sort of 
monolayers of the carbide of Ti, Zr, and Hf and the charcoal nitrides or two or more sorts of double layers exists, furthermore, a 
growth suppression hard layer and a base — a cutting edge — it continued all over the ridgeline section and, similarly was formed 
in the chemical vapor deposition and/or the physical vapor deposition - The carbide, the nitride, the charcoal nitride, carbonation 
object, and charcoal nitric oxide of Ti, The cutting tool made from surface coating cemented carbide which was excellent in the 
deficit-proof nature characterized by constituting from surface coating cemented carbide which exists by the average thickness 
whose hard enveloping layer which furthermore consists of one sort of monolayers of the aluminum oxides or two or more sorts of 
double layers is 5-20 micrometers. 

[Claim 2] The binder-phase formation component which makes Co and/or nickel a principal component : (a) 5 - 15 % of the 
weight, beta phase formation component which consists of 1 of the nitride of Ti, Ta, Nb, Zr, and Hf, charcoal nitrides, and two or 
more sorts of these solid solutions, or two sorts or more : It consists of tungsten-carbide machine cemented carbide containing 1 - 
10 % of the weight. In the surface section, the cutting-edge longitudinal section in the organization which observed with the 
optical microscope And a rake face. The base in which the ridgeline section and the ** beta phase belt region where it applies to 
a flank and beta phase whose thickness is 5-30 micrometers does not exist exist is prepared, the cutting edge which a rake face 
and a flank cross ~ (b) The growth suppression hard layer of the ** beta phase belt region which consists of one sort of 
monolayers of the carbide of Ti, Zr, and Hf and the charcoal nitrides or two or more sorts of double layers is formed ia the front 
face of the above-mentioned base by 1-5 -micrometer average thickness in a chemical vapor deposition and/or a physical vapor 
deposition, (c) Perform honing to the ridgeline section and it considers as a predetermined size, the cutting edge of the base of the 
above-mentioned growth suppression hard stratification — (d) To the base from which a part of growth suppression hard layer of 
the ridgeline section and ** beta phase belt region [ at least ] were removed, heating in temperature of 1350-1500 degrees C is 
heat-treated among a vacuum, the above-mentioned honing — a cutting edge — the cutting edge direct made into vacuum 
atmosphere — denitrification from the base in the ridgeline section to vacuum atmosphere — carrying out — a cutting edge — by 
aiming at formation of the thickness direction of the ** beta phase belt region of only the ridgeline section Apply to the ridgeline 
section and a flank and it is substantially made the same thickness, the base surface section ~ a rake face and a cutting edge - 
Average thickness forms the ** beta phase belt region which is 5-30 micrometers (e). It continues all over the base after the 
above-mentioned heat treatment. The carbide of Ti, a nitride, a charcoal nitride, a carbonation object and a charcoal nitric oxide, 
and the hard enveloping layer that consists of one sort of monolayers of the aluminum oxides, or two or more sorts of double 
layers further The manufacturing method of the cutting tool made from surface coating cemented carbide which was excellent in 
the deficit-proof nature characterized by the bird clapper from the basic process of (a) - (e) if it similarly forms at all by 
5-20-micrometer average thickness in a chemical vapor deposition and/or a physical vapor deposition. 
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